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4ISPED, Bordeaux FranceA B S T R A C TBackground: It is crucial to deﬁne health policies that target patients
with the highest needs. In France, public ﬁnancial support is provided
to dependent patients: it can be used to ﬁnance informal care time
and nonmedical care use. Eligibility for public subsidies and reim-
bursement of costs is associated with a speciﬁc tool: the autonomie
gérontologie groupes iso-ressources (AGGIR) scale score. Objective:
Our objective was to explore whether patients with Alzheimer’s
disease who are eligible for public ﬁnancial support have greater
needs than do noneligible patients. Methods: Using data from the
Dépendance des patients atteints de la maladie d’Alzheimer en
France study, we calculated nonmedical care expenditures (in €) using
microcosting methods and informal care time demand (hours/month)
using the Resource Use in Dementia questionnaire. We measured the
burden associated with informal care provision with Zarit Burdenee front matter Copyright & 2015, International S
r Inc.
.1016/j.jval.2015.03.1785
app@parisdescartes.fr.
ndence to: Thomas Rapp, University of Paris DescaInterview. We used a modiﬁed two-part model to explore the corre-
lation between public ﬁnancial support eligibility and these three
variables. Results: We ﬁnd evidence of higher informal care use,
higher informal caregivers’ burden, and higher care expenditures
when patients have an AGGIR scale score corresponding to public
ﬁnancial support eligibility. Conclusions: The AGGIR scale is useful to
target patients with the highest costs and needs. Given our results,
public subsidies could be used to further sustain informal caregivers
networks by ﬁnancing programs dedicated to lowering informal
caregivers’ burden.
Key words: Alzheimer’s disease, dependence, informal care.
Copyright & 2015, International Society for Pharmacoeconomics and
Outcomes Research (ISPOR). Published by Elsevier Inc.Introduction
The growing burden of dependence on others in the elderly pop-
ulation is a major problem in most industrialized countries. As per
the 2012 Aging report, the elderly population will represent 20.3% of
the total European population by 2020, raising large ﬁnancial needs
[1]. Speciﬁcally, proximity to death is associated with an inﬂation of
care expenditures [2,3], which can represent up to one-third of health
care costs over a lifetime for people surviving after 85 years [4]. This
increase in care expenditures is particularly observed among
dependent elders: several studies showed the existence of a strong
correlation between dependence on others and needs. In the
United States, there was evidence that dependence in the elderly
population was associated with higher informal care demand and
higher medical and nonmedical care expenditures [5,6]. In Ger-
many, individual dependence-related expenditures were estimated
to represent between €6100 and €9926 per year [7]. In Ireland, a
recent study conﬁrmed that correlation: a higher dependence level
in the elderly was associated with a €796 increase in total careexpenditures [8]. In other words, elders with disabilities are high-
needs high-costs people.
Despite these identiﬁed ﬁnancial needs, the current economic
crisis constrains most countries to public spending cuts. There
are two direct consequences of this situation. First, recent research
has warned against the growing inequalities in access to com-
munity care. For the poorest people, dependence care is becoming
unaffordable, leading them to dramatically reduce their consump-
tion. For instance, the analysis of a French survey of 3500
respondents provided evidence that almost 33% of elderly people
with disabilities living at home receive no care, raising concerns
that long-term care lacks among people with lower socioeconomic
status [9]. Second, the demand for informal care is increasing,
especially for patients with Alzheimer’s disease (AD), who heavily
rely on informal caregivers’ assistance. In Europe, there are more
than 6 million people with AD, requesting the assistance of 10
million informal caregivers [10]. In France, the per-person expen-
ditures for community-dwelling patients with AD were estimated
to represent €2918 per month, 80% of which were coming fromociety for Pharmacoeconomics and Outcomes Research (ISPOR).
rtes, LIRAES, 45, rue des Saints-Pères, 75006 Paris Cedex, France.
V A L U E I N H E A L T H 1 8 ( 2 0 1 5 ) 5 5 3 – 5 5 9554informal care consumptions [11]. These two consequences under-
line the need to use reliable health policy tools to target high-costs
and high-needs dependent elders.
This article focuses on the French public policy for elderly
people facing autonomy losses. In France, disability beneﬁts are
provided to dependent patients to sponsor expenditures in
dependence-related nonmedical services: the allocation person-
nalisée d’autonomie (APA). Speciﬁcally, APA can be used to
remunerate informal care time when the caregiver is not the
spouse and to pay for nonmedical expenditures necessary to
maintain individuals’ autonomy. Eligibility for APA depends on
an evaluation of individuals’ level of autonomy for social, mental,
functional, and physical activities. That evaluation uses an original
tool: the French autonomie gérontologie groupes iso-ressources
(AGGIR) scale [12]. The AGGIR scale allows classifying elderly
people into six so-called groupes iso-ressources (GIR) categories:
GIR6, GIR5, GIR4, GIR3, GIR2, and GIR1. Elderly people rated GIR1 are
the most dependent, whereas GIR5 and GIR6 people are considered
as autonomous. Four GIR categories lead to APA eligibility: GIR1,
GIR2, GIR3, and GIR4. Once eligibility has been stated, each person
receives an individualized care plan deﬁned by a team of clinicians.
The care plan is one of the main drivers of the APA generosity
because it usually involves investment in speciﬁc equipment
(alarm services etc.) and use of home help (maid, meals-on-
wheels, etc.). The APA generosity is progressive, and it increases
with the AGGIR scale score. Legal thresholds deﬁne the maxi-
mum public participation provided by APA: €1312.67/mo for GIR1
people, €1125.14/mo for GIR2 people, €843.86/mo for GIR3 people,
and €562.57/mo for GIR4 people. It has been estimated that APA
covers 80% of individuals’ care plan expenditures, representing
on average of €489/mo [13]. In 26% of the cases (44% for GIR1 and
36% for GIR2), the care plan expenditures reach the legal thresh-
old, showing that APA does not cover all ﬁnancial needs [14].
In a context of important budgetary constraints, ﬁnancing
APA is becoming a major concern for public ﬁnances. In partic-
ular, APA eligibility rules are debated because with more people
eligible, expenditures are expected to grow. From a macroeco-
nomic perspective, dependence-related expenditures represent
up to €20 billion, 17.7% of this amount being used to ﬁnance APA
provision to 170 per 1000 individuals older than 75 years [13]. The
proportion of people receiving APA should increase in the future.
In 2010, 1.2 million people were dependent in France and public
spending for GIR1 to GIR4 people represented €6.8 billion. With
the aging of the French population, there will be 1.5 million
dependent people in 2025 [14]. In this context, introducing
speciﬁc rules for patients with AD is of concern [14].
In this article, we explore whether patients with AD who are
eligible for APA have greater needs than do noneligible patients.
Speciﬁcally, we compare eligible patients with noneligible patients
according to three main dimensions of help: informal care pro-
viders’ well-being losses, patients’ use of informal care, and
patients’ nonmedical care expenditures. Our objective was to shed
light on a central question: is it relevant to use the GIR4 level as a
dependency cutoff for APA eligibility; in other words, are individ-
uals’ needs and costs signiﬁcantly increasing under GIR5?Table 1 – Unit costs calculated from the societal perspec
Item Unit Valu
Maid Hour
Nondementia-speciﬁc accommodation Night
Dementia-speciﬁc accommodation Night
Nursing home Night
Meals-on-wheels Meal
Transportation RideMethods
Data
We used data collected from the Dépendance des patients atteints
de la maladie d’Alzheimer en France (DEP-FR) study, which was
speciﬁcally designed to explore the association between depend-
ence and three economic variables: care expenditures (medical
and nonmedical), informal care time production (from both
primary and secondary caregivers), and the burden associated
with the informal care production. This cross-sectional observa-
tional study was conducted between 2010 and 2012. The recruit-
ment was performed in the university hospitals of Toulouse and
Bordeaux, which are two French academic centers with a strong
specialization in dementia care and an extensive expertise in the
design of observational studies in dementia.
Patients were recruited in both the community and from
institutions when visiting the hospital. Our sample consisted of
196 elderly (70þ years) people with a diagnosis of probable
AD, according to the National Institute of Neurological and
Communicative Disorders and Stroke and the Alzheimer's Disease
and Related Disorders Association criteria [15]. These patients were
recruited with the help of their primary informal caregivers, who
were asked to ﬁll the Resource Use in Dementia LITE 2.4© ques-
tionnaire. This questionnaire was speciﬁcally designed to estimate
the utilization of informal and formal resources for dementia-
related activities and is widely used in the literature [16–18]. Care-
givers self-reported how much caring time was typically allocated
among three main assistance components: activities of daily living,
instrumental activities of daily living, and supervision. Activities of
daily living involved basic activities (dressing etc.). Instrumental
activities of daily living involved more sophisticated activities (shop-
ping etc.). Supervision was deﬁned as an activity dedicated to the
prevention of the risk of dangerous behavior and events (accidents
with ﬁre etc.). These activities are relevant for the care of patients
having dementia [16,17]. In consequence, there was no need to
separate dementia-speciﬁc caregiving activities from other activities.Dependent Variables
Our analyses focus on three dependent variables. First, the primary
informal caregivers’ burden was measured using the Zarit Burden
Interview (ZBI) assessment [19]. The ZBI score ranges from 0
(lowest burden) to 88. Second, we summed the time demands
(hours/month) for both primary and secondary informal caregivers.
Third, we calculated patients’ total nonmedical care expenditures
for a 6-month period including home help, mobility help (taxi
services), meals-on-wheels, stays in dementia and nondementia-
speciﬁc accommodations, and nursing homes nights. Costs were
calculated from a societal perspective. We assumed that two meals
were delivered per day and that 4 hours of adult day care was
received for each occurrence. Costs involving patients’ transporta-
tions were assumed for a complete round trip. Table 1 describes
unit costs actualized in euro for the year 2012. For consistency withtive.
e in 2012€ Source
9.40 Authors’ calculations based on online tariffs
20.73 Authors’ calculations based on online tariffs
60.27 Authors’ calculations based on online tariffs
71.58 Authors’ calculations based on online tariffs
8.85 Authors’ calculations based on online tariffs
56.95 French Ministry of Health
V A L U E I N H E A L T H 1 8 ( 2 0 1 5 ) 5 5 3 – 5 5 9 555informal care use (hours/month), we report monthly expenditures
(average over the 6-month calculation period).Models Speciﬁcation
Our independent variable of interest was a dichotomous variable
measuring eligibility for APA, comparing GIR6-5 patients with
GIR4-1 patients. Models 1 and 2 explored the relationship
between the ZBI measure and our eligibility variable. Models 3
and 4 explored the correlation with the informal care time
demand. Models 5 and 6 explored the association with non-
medical expenditures. Given our small sample size controlling for
multiple variables may tax the Probit models on use and may
reduce the robustness of the cost models. Therefore, we decided
to run two sets of regressions. First, we ran parsimonious models
that are more commensurate with the sample size. In addition to
the eligibility variable, our analyses controlled for two clinical
variables—patients’ Center for Epidemiologic Studies-Depression
(CES-D) scale [20] and patients’ Cumulative Illness Rating Scale [21]
—and two demographic variables—patients’ age and sex. Second,
we enhanced the speciﬁcation by controlling for additional care-
giver/care recipient characteristics: primary informal caregivers’ age,
sex, marital status, and relationship with the patient (other vs. child/
spouse). These analyses provided similar results.Dealing with Zero Values of Informal Care Consumption and
Costs
In our sample, 24% of the patients did not use informal care and
48% of the patients did not have any nonmedical expenditure,
which was similar to previous ﬁndings [9,22]. We used a modiﬁed
two-part model, in which the ﬁrst part modeled the probability of
informal care use and expenditures with a Probit model and the
second part used a generalized linear model with a log-link and a
Poisson distribution [23]. This methodological choice is widely
used in the literature [24]. The three usual tests (the Pearson
correlation test, the Pregibon link test [25], and the modiﬁed
Hosmer and Lemeshow test [26]) conﬁrmed the relevance of
using a log link. A modiﬁed Park test [27] indicated that theTable 2 – Descriptive statistics and bivariate analyses by
Variable All
AGGIR 4.70
APA eligibility 0.39
Zarit Burden Interview 26.76
Informal care time (h) 135.96
Informal care use 0.76
Nonmedical care expenditures (€) 987.39
Nonmedical care use 0.52
Patient is male 0.65
Patient’s age 78.97
CIRS 5.63
CES-D 12.09
Primary caregiver’ age 69.03
Primary caregiver is male 0.62
Primary caregiver is friend 0.11
Primary caregiver is married 0.86
Live under same roof 0.68
Presence of secondary caregiver 0.27
Primary caregiver is working 0.17
AGGIR, autonomie gérontologie groupes iso-ressources; APA, allocation p
Depression; CIRS, Cumulative Illness Rating Scale.
* P o 0.01
† P o 0.05.Poisson distribution ﬁtted best our data. All regressions were run
using robust standard errors.
Sensitivity Analyses and Robustness Checks
We ran several sets of sensitivity analyses to explore the robust-
ness of our results (not reported in the article but available on
request). We ﬁrst focused on the functional form. We scaled the
standard errors using the square root of the Pearson chi-square
dispersion to compensate for the overdispersion in the Poisson
distribution. Second, we changed the models’ speciﬁcations to
explore whether our results are robust to speciﬁcation changes.
We controlled for several other clinical measures to further
explore the robustness of our results: the Mini-Mental State
Examination [28], the Instrumental Activities of Daily Living
[29], the Neuropsychiatric Inventory [30], the Clinical Dementia
Rating Scale Sum of Boxes [31], the Disability Assessment for AD
[32], and the Dependence Scale (DS) [33]. These clinical variables
were included in sensitivity analyses only because of sample size,
missing values, and/or multicollinearity issues. Note that we did
not impute missing values because these variables were not key
variables in our analyses. Coefﬁcients and P values were very
similar in all sensitivity analyses. Similar correlation between the
DS and our economic variables was in line with previous results
using different data, conﬁrming the external validity of our
estimators. Finally, results on the effects of dependence did not
change when other clinical measures were included.Results
Table 2 provides summary statistics of our sample. The mean
AGGIR value was 4.70 (2.55% of the patients were GIR1, 10.20%
were GIR2, 14.80% were GIR3, 11.73% were GIR4, 8.16% were GIR5,
and 52.55% were GIR6). The mean ZBI value was 26.76, with large
variations among informal caregivers. The mean informal care
time produced by primary and secondary caregivers was 136 h/
mo. Half of the sample used nonmedical resources (52%), which
represented on average €987.39 per month and per patient.
Table 2 also shows that men represented 65% of our sampleAPA eligibility.
Noneligible Eligible Difference
19.68 38.04 *
67.44 237.85 *
0.62 0.97 *
429.38 1849.77 *
0.41 0.68 *
0.65 0.66
77.32 81.53 *
5.59 5.71
10.82 14.06 †
69.34 68.56
0.59 0.66
0.14 0.06 †
0.84 0.88
0.69 0.67
0.17 0.43 *
0.17 0.18
ersonnalisée d’autonomie; CES-D, Center for Epidemiologic Studies-
Table 3 – Association with Zarit Burden Interview—
Results of ordinary least squares regressions.
Variable Model 1 Model 2
APA eligibility 13.535* (2.109) 12.518* (2.194)
Patient is male 1.112 (2.021) 1.577 (2.496)
Patient’s age 0.205 (0.183) 0.248 (0.205)
Cumulative Illness Rating
Scale
0.025 (0.312) 0.027 (0.318)
Center for Epidemiologic
Studies-Depression
1.027* (0.122) 1.003* (0.134)
Primary caregiver’ age 0.143 (0.089)
Primary caregiver is male 0.124 (2.623)
Primary caregiver is
friend
4.253 (3.190)
Primary caregiver is
married
2.304 (3.300)
Constant 7.541 (14.768) 2.332 (15.468)
Observations 185 182
R2 0.507 0.519
Note. Robust standard errors in parentheses
APA, allocation personnalisée d’autonomie.
* P o 0.01.
V A L U E I N H E A L T H 1 8 ( 2 0 1 5 ) 5 5 3 – 5 5 9556and patients’ mean age was 78 years. Primary informal caregivers’
mean age was 69 years, 62% of the informal caregivers were men,
and 86% were married (57.65% being patients’ spouses). Most (68%)
of the informal caregivers were living under the same roof as
patients, and 27% of the patients had a secondary informal
caregiver. Note that 46.9% of the primary informal caregivers
younger than 65 years were employed (not reported in Table 2).
Bivariate analyses reported in Table 2 conﬁrm that patients eligible
for APA have greater informal care use (Po 0.01) and that informal
caregivers of eligible patients experience greater burden-of-care
levels (P o 0.01). Table 2 also shows that eligible patients have
greater nonmedical care use (Po 0.01) and expenditure levels (Po
0.01). When comparing eligible with noneligible patients according
to their characteristics, we note that eligible patients are older (Po
0.01), have higher CES-D levels (Po 0.05), are more likely to have a
friend as an informal caregiver (P o 0.05), and are more likely to
have the presence of a secondary informal caregiver (Po 0.01). For
all other characteristics (patients’ sex and Cumulative Illness
Rating Scale score, informal caregivers’ age, sex, marital status,
working status, and living arrangements), we do not ﬁnd signiﬁ-
cant differences between eligible and noneligible patients.
Figure 1 shows the distribution of nonmedical care expendi-
tures by APA eligibility. Most of the patients not eligible for APA
(GIR5 and GIR6) faced expenditures under €2000/mo, whereas most
of the eligible patients (GIR1–GIR4) spent more. For most of them,
the four legal thresholds for APA generosity were much smaller
than actual expenditures engaged in nonmedical services. Mean
monthly expenditures for GIR1, GIR2, GIR3, and GIR4 patients were
€2201, €1773, €2220, and €1371, respectively. In our sample, 25
patients had monthly expenditures greater than €3000. The mean
AGGIR scale score for these patients was 3.52  1.41, and their
mean age was 81  6.9 years. All these patients used informal care.
Table 3 shows that informal caregivers’ burden increases with
APA eligibility (P o 0.01). Model 1 shows that, on average,
informal caregivers of patients eligible for APA had a ZBI score
13.5 point greater than that of noneligible patients’ informal
caregivers (P o 0.01). In model 2, APA eligibility was associated
with a 12.5-point increase in the ZBI score (P o 0.01). In both
models, the CES-D was associated with a greater burden (P o
0.01). Other covariates were not signiﬁcant.0,0
0,1
0,2
0,3
D
en
si
t y
log. scale 50 100 200
Monthly expe
Fig. 1 – Distribution of total nonmedical expenditures by APA elig
patients. The plain line represents patients not eligible for APA
represents patients eligible for APA (AGGIR scale categories: GIR
legal thresholds for APA generosity: €562.57 per month for GIR4,
€1312.67 per month for GIR1. AGGIR, autonomie gérontologie gr
d’autonomie; GIR, groupes iso-ressources.Table 4 shows the correlation between APA eligibility and
informal care time consumption. Model 3 shows that eligibility
for APA was associated with a greater probability of informal
care use (P o 0.01) and greater levels of informal care con-
sumptions (Po 0.01). Model 4 conﬁrms this result: APA-eligible
patients have a greater probability of informal care use
(P o 0.01) and greater informal care consumption levels
(P o 0.01).
Patients’ age was associated with a higher probability of
informal care use (P o 0.01 in models 3 and 4) and reduced
informal care consumption levels (P o 0.05 in models 3 and 4).
An increase in the CES-D score was associated with a higher
probability of informal care use (P o 0.05 in both models) but
was not associated with greater informal care consumption500 800 20003000 5000 10000
nditures in €2012
ibility. We compare two groups of patients: GIR6-5 vs. GIR4-1
(AGGIR scale categories: GIR5 and GIR6). The dashed-line
1, GIR2, GIR3, and GIR4). The vertical lines represent the four
€843.86 per month for GIR3, €1125.14 per month for GIR2, and
oupes iso-ressources; APA, allocation personnalisée
Table 4 – Association between APA eligibility and informal care use—Results of the two-part models with log
link and Poisson distribution.
Variable Model 3 Model 4
Probit GLM Probit GLM
APA eligibility 1.714* (0.454) 0.895* (0.211) 1.517* (0.436) 0.884* (0.208)
Patient is male 0.487† (0.282) 0.247 (0.169) 0.115 (0.355) 0.444‡ (0.208)
Patient’s age 0.111* (0.029) 0.031‡ (0.013) 0.121* (0.032) 0.030‡ (0.014)
Cumulative Illness Rating Scale 0.018 (0.038) 0.002 (0.024) 0.030 (0.042) 0.016 (0.022)
Center for Epidemiologic Studies-Depression 0.031‡ (0.013) 0.001 (0.009) 0.032‡ (0.014) 0.007 (0.010)
Primary caregiver’s age 0.005 (0.013) 0.013† (0.007)
Primary caregiver is male 0.301 (0.355) 0.455† (0.236)
Primary caregiver is friend 0.500 (0.487) 0.251 (0.222)
Primary caregiver is married 0.515 (0.452) 0.084 (0.284)
Constant 8.383* (2.206) 7.216* (1.028) 10.257* (2.754) 6.405* (1.228)
Observations 181 181 178 178
Note. Robust standard errors in parentheses.
APA, allocation personnalisée d’autonomie; GLM, generalized linear model.
* P o 0.01.
† P o 0.1.
‡ P o 0.05.
V A L U E I N H E A L T H 1 8 ( 2 0 1 5 ) 5 5 3 – 5 5 9 557levels. Model 4 results provide evidence that an increase in
informal caregivers’ age was not associated with a greater
probability of informal care use but was associated with an
increase in informal care provision (P o 0.1). Finally, model 4
results show that informal care use was reduced with the
primary informal caregiver being a male (P o 0.1).
Results reported in Table 5 show that APA eligibility was
associated with higher nonmedical expenditures. Models 5
and 6 results show that patients eligible for APA had a greater
probability of formal care use (P o 0.01) and had greater
nonmedical care expenditures (P o 0.05). Our results also
show that an increase in patients’ age was associated with a
greater probability of formal care use (P o 0.1 in model 5, and P
o 0.05 in model 6). An increase in the CES-D score was
associated with an increase in the probability of formal care
use in model 6 (P o 0.1). In model 6, informal caregivers’ age
was associated with a decrease in both the probability ofTable 5 – Association between APA eligibility and inform
link and Poisson distribution.
Variable Mod
Probit
APA eligibility 0.764* (0.209)
Patient is male 0.102 (0.204)
Patient’s age 0.028‡ (0.017)
Cumulative Illness Rating Scale 0.020 (0.029)
Center for Epidemiologic Studies-Depression 0.016 (0.010)
Primary caregiver’s age
Primary caregiver is male
Primary caregiver is friend
Primary caregiver is married
Constant 2.925† (1.350)
Observations 188
Note. Robust standard errors in parentheses.
APA, allocation personnalisée d’autonomie; GLM, generalized linear mod
* P o 0.01.
† P o 0.05.
‡ P o 0.1formal care use (P o 0.01) and formal care expenditures (P o
0.01). Finally, model 6 results show that expenditures were
higher when the primary informal caregiver was married
(P o 0.05).Discussion
Main Results
In a context of important debates about the efﬁciency of depend-
ence policies, it is central to provide a clear evidence of the
relevancy current eligibility rules for APA. Our results conﬁrm
that patients eligible for APA experience higher needs and higher
costs than do noneligible patients.
We observe that in our sample, informal caregivers networks
are more solicited when patients have an AGGIR scale score thatal care use—Results of the two-part models with log
el 5 Model 6
GLM Probit GLM
0.645† (0.299) 0.664* (0.213) 0.660† (0.270)
0.061 (0.232) 0.088 (0.258) 0.186 (0.212)
0.000 (0.020) 0.045† (0.018) 0.020 (0.019)
0.037 (0.028) 0.014 (0.030) 0.049‡ (0.028)
0.004 (0.009) 0.017‡ (0.010) 0.006 (0.009)
0.026* (0.009) 0.034* (0.008)
0.439‡ (0.263) 0.369 (0.252)
0.617 (0.428) 0.203 (0.676)
0.416 (0.315) 0.811† (0.414)
7.487* (1.537) 2.314 (1.495) 7.723* (1.676)
188 185 185
el.
V A L U E I N H E A L T H 1 8 ( 2 0 1 5 ) 5 5 3 – 5 5 9558allows them being eligible. APA can be used to remunerate
informal caregivers when they are not the patients’ spouses
and/or APA can be used to pay for patients’ nonmedical care
needs. The impact of APA on caregivers’ well-being, however, is
uncertain because less is known on the potential of APA to
reduce the burden on informal care providers. Previous research
provided evidence that APA not only improved the substitution of
informal to professional services but also increased informal care
time use [22]. A plausible assumption would be that APA can
allow an improvement in the quality of informal care provision,
by allowing patients to buy help for basic activities of daily living
tasks (such as dressing or bathing), while leaving some time for
more qualitative help given by informal caregivers. Further
research should explore the association between APA and ZBI
to estimate whether the provision of public ﬁnancial support
reduces the burden on informal caregivers.
In our sample, patients eligible for APA also have greater
formal care expenditures, conﬁrming the relevancy of the current
rule to target high-cost individuals. On average, in our sample,
the APA legal thresholds cover for less than 40% of patients’
expenditures, showing that patients would still have large needs
even after receiving APA. We did not have information dealing
with the number of APA recipients. Consequently, the association
between APA eligibility and nonmedical expenditures could be
biased by the fact that expenditures would be higher for APA
recipients. However, it can be assumed that the importance of
this bias was reduced for two reasons. First, informal caregivers
were asked to indicate the source of funding when speciﬁc home
equipment (diapers, home improvements for access to toilet, etc.)
was used and only three informal caregivers reported that their
relative used APA to ﬁnance dependence-related home equip-
ment. Second, less than 20% of the patients with AD had APA in a
French study with similar inclusion criteria [22].
The impact of public ﬁnancial support on home care provision
for elderly with disabilities has been widely studied, but its
impact on care consumptions remains unclear [34]. There is
evidence that public support is associated with an increase in
the consumption of formal care, showing that paid home care is
price-sensitive in the elderly population. Subsidization of home
care, however, could induce a substitution effect between formal
and informal care, which could potentially yield the overall home
care provision steady. This effect would nevertheless weaken
when the level of disability increases [35]. Currently, no con-
sensus exists on the impact of this crowding-out effect on the
overall home care provision. Previous research found that this
substitution effect almost offset the increase in formal care
[34,36], whereas other research provided evidence that the overall
use of home care was positively correlated with the receipt of
public ﬁnancial support [22]. Further research should explore
whether the time distribution of formal and informal care
patients differs according to APA eligibility.
Limitations
The use of a small sample might raise statistical concerns and
generalizability issues. The sample size reduced the potential
implications of our results. In particular, it did not allow us to
discuss the issue of the equity and fairness of the use of the
AGGIR scale to provide ﬁnancial support to dependent people. We
explored outcomes differences among AGGIR scale categories:
GIR6 (n ¼ 103) patients versus GIR5 (n ¼ 16), GIR4 (n ¼ 23), GIR3
(n ¼ 29), GIR2 (n ¼ 20), and GIR1 (n ¼ 5) patients. Because the
number of patients in all GIR categories (except GIR6) was very
small, the robustness of these results can be questioned, and we
therefore decided not to focus our research on the eligibility rule.
Note, however, that we found two interesting results in these
analyses. First, GIR5 patients did not have greater nonmedicalcare expenditures and greater use of informal care than GIR6
patients. Second, we found evidence that informal caregivers of
GIR5 patients experience burden levels that are signiﬁcantly greater
than those of informal caregivers of GIR6 patients (P o 0.01) and
similar to those of informal caregivers of GIR4 patients. In other
words, informal caregivers of GIR5 patients seem to need as much
support as GIR4 patients’ informal caregivers. Further research
should explore these crucial issues, using larger sample sizes.
Despite that sample size issue, the quality of our data was
high: we had fewmissing variables and we used a comprehensive
questionnaire to measure resource utilization. Moreover, our
article is one of the ﬁrst to include the demand for the secondary
informal caregiver care in the informal care demand estimations,
which was needed given the fact that informal care must be
understood as the result of a complex negotiation between
siblings [37]. Secondary informal caregivers’ contribution was
small but not negligible: 53 patients beneﬁted from the help of
a secondary caregiver, and the mean informal care time used for
these patients was 10.78 h/mo. The costs of nonmedical care
were derived from our computations. Our calculations can be
compared with previous estimations published from other sim-
ilar French data, the Plan de soin et d'aide dans la maladie
d'Alzheimer (PLASA) study dealing with 1131 patients with mild
to moderate AD [11]. The inclusion criteria from the PLASA and
DEP-FR studies did not strongly differ, and the baseline character-
istics of the patients were similar. We found similar nonmedical
expenditures estimations, showing the relevance of our calcu-
lations: per-month expenditures in the DEP-FR study were €165
per patient versus €200 at the baseline visit of the PLASA study.
Implications for French Care Delivery and Policies
It is crucial to deﬁne health policy tools that effectively target
patients with highest needs. In 2012, the French Ministry of Health
asked a scientiﬁc committee to reevaluate the relevance of the
AGGIR scale to plan the ﬁnancial needs of dependent people. Our
article provides useful results for the public debate. The AGGIR
scale is useful to target patients with highest expenditure levels
and whose informal care networks seem to be more overwhelmed.
It is crucial to consider informal caregivers’ burden in the manage-
ment of dependent people [38,39]. The economic theory models
informal care production behaviors through the maximization of
informal caregivers’ utility function [40]. Under this optimization
process, there is theoretical evidence that the production of
informal care affects the informal caregivers’ well-being through
a burden effect [41]. Previous research provided evidence of a
signiﬁcant relationship between informal caring time and care-
givers’ health and satisfaction [42]. There is also empirical evidence
that this burden effect has an impact on patients’ care expendi-
tures, as a growing burden increases the risks of patients’ institu-
tionalization [43,44]. In this perspective, it is central to have a policy
tool that allows targeting informal caregivers networks that need
to be sustained. For instance, a European study provided evidence
of a positive impact of day care centers on informal caregivers’
well-being [45]. Increasing APA generosity to ﬁnance the access to
such centers could be an interesting measure to develop to limit
the impact of dependence on others.Acknowledgments
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